Abstract Crack/cocaine and engagement in risky sexual behavior represent important contributors to the escalation of the HIV infection among women. Several lines of research have emphasized the role of social factors in women's vulnerability for such practices and stressed the importance of understanding such factors to better inform prevention efforts and improve their effectiveness and efficiency. However, few studies have attempted to pinpoint specific social/contextual factors particularly relevant to high-risk populations such as female crack/cocaine users. Extensive previous research has related the experience of social rejection to a variety of negative outcomes including, but not limited to, various forms of psychopathology, self-defeating, and self-harm behavior. Motivated by this research, the current study explored the role of laboratoryinduced social rejection in moderating the relationship between gender and risky sexual behavior among a sample of crack/cocaine users (n=211) at high risk for HIV. The results showed that among women, but not among men, experiencing social rejection was significantly associated with a greater number of sexual partners. Further, experiencing social rejection was not related to the frequency of condom use. Implications for future research, prevention, and treatment are discussed.
Risky sexual behavior (RSB) continues to be the leading cause of HIV infection worldwide. Heterosexual contact is the only mode of HIV transmission that has continued to be on the rise since 1985 (CDC 2011) . This is particularly the case among high-risk substance-using populations, most commonly non-injection crack/cocaine users (CDC 2007; Kuo et al. 2011) . The recent trend in the HIV/AIDS epidemic has placed women at particularly high risk for new infection (CDC 2011) due to elevated rates of crack/cocaine use Lejuez et al. 2007 ) and corresponding higher rates of RSB, including multiple casual sex partners, exchange of sex for money or drugs, and inconsistent use of condoms (Chiasson et al. 1991; Cohen et al. 1994; Edlin et al. 1994; Inciardi 1995; Joe and Simpson 1995; Weatherby et al. 1992) . The importance of the association between crack/cocaine use and risky sexual behavior in increasing women's vulnerability for new HIV infection justifies the need for new research to identify gender-specific risk factors associated with RSB within this population.
In trying to understand such factors, researchers have often emphasized the pharmacological effects of cocaine. From this perspective, cocaine use was believed to contribute to increased likelihood of engaging in RSB by increasing arousal, desire, stamina, performance, and/or enjoyment, as well as impulsivity Pfaus et al. 2009; Rawson et al. 2002; Volkow et al. 2007 ). However, this perspective has recently been challenged by several studies that revealed the deleterious effects of chronic cocaine use on sexual behavior (Brown et al. 2005; Kopetz et al. 2010) . Specifically, these studies showed that chronic cocaine use is often associated not only with diminished sexual desire, but also with difficulty in maintaining an erection, delayed ejaculation, and/or difficulty in achieving orgasm (Kopetz et al. 2010) . Furthermore, the pharmacological effects of cocaine are not known to affect men and women differentially and could not explain women's particular vulnerability to increased rates of RSB. The controversies regarding the direct effects of cocaine on sexual behavior suggest the possibility that other factors may contribute to female crack/cocaine users' vulnerability to RSB and therefore to HIV infection.
One possibility suggested by both human and animal behavior research refers to the broader social and cultural context in which crack/cocaine is obtained and used (Amaro 1995; El-Bassel et al. 2003; Kopetz et al. 2010; Leigh 1990; Leigh and Stall 1993; Pfaus 2009; Stall and Leigh 1994) . This research has emphasized the importance of considering the contextual variables (i.e., expectations, social norms) that drive the behavior of men and women and the interpersonal relationships wherein sexual behavior occurs when trying to understand the relationship between the use of crack/cocaine and RSB (Amaro 1995; Baseman et al. 1999; Baumeister and Vohs 2004; Ehrhardt and Wasserheit 1991; Kopetz et al. 2010; Leigh 1990; Ross et al. 2002; Tortu et al. 1998) .
Early initiation of drug use, high frequency of use (Hoffman et al. 2000; Lejuez et al. 2007; Logan et al. 2003) , childhood emotional and physical abuse (Bornovalova et al. 2008; Bornovalova et al. 2010) , high rates of violent intimate relationships, involvement in the criminal justice system, and initiation of sexual activity at an earlier age (Logan and Leukefeld 2000; Logan et al. 2003) are often associated with crack/cocaine use among low-income female users. Such social and economic adversities contrast sharply with socially prescribed female gender role of communion, intimacy, and interdependence (Cross and Madson 1997; Eagly 1987; Eagly and Wood 1999; Eagly et al. 2000; Mahalik et al. 2005; Wood et al. 1997 ) and may be particularly relevant to the social context surrounding RSB. To the extent that conforming to social norms and behaving in a way that is socially accepted and approved ensures social inclusion and satisfies one's need for belongingness, failing to attain such social standards may increase one's feelings of alienation and stigmatization and his/her sensitivity to social rejection (Romero-Canyas et al. 2004) , thereby having important consequences for risk taking.
Indeed, the need to belong has been recognized as one of the most basic and pervasive human motivations (Buss 1990; Baumeister and Leary 1995; Baumeister 2012; Maslow 1968) . Consequently, perceiving oneself as socially rejected has been associated with devastating consequences for psychological well-being including but not limited to low selfesteem and self-concept, experience of loneliness, guilt, worthlessness, depression, anxiety (Leary 1990; Stillman et al. 2009 ), higher incidence of psychopathology (Bloom et al. 1978; Williams 2001) , reduced immune system functioning (Cacioppo et al. 2003) , and antisocial responses such as aggressiveness (e.g., Romero-Canyas et al. 2010; Twenge et al. 2001; Catanese and Tice 2005) , as well as self-defeating and self-destructive behavior (e.g., Twenge et al. 2003) .
Particularly relevant for the current study is the association between social rejection and behavior that may increase personal risk. Indeed, fear of rejection has been associated with lower levels of self-reported decision-making power in participants' sexual relationships, and less consistent HIV prevention efforts (Paprocki et al. 2008) . Women tend to be particularly vulnerable to problematic intimate relationships and risk taking in association with social rejection. High fear of rejection among women is more often associated with romantic breakups (Downey et al. 1998) . Furthermore, among socially and economically disadvantaged adolescent girls, participants' fear of rejection (rejection sensitivity) predicted insecurity about boyfriends' commitment (Purdie and Downey 2000) , suppression of one's opinions (Ayduk et al. 2003) , and willingness to do things that contravene one's values in the hope of preserving a relationship (Purdie and Downey 2000) .
Current Study
In light of these findings, the current study aims to explore the potential role of social rejection as an important risk factor for engagement in RSB among women crack/cocaine users. We argue that social and economic factors (e.g., unemployment, history of abuse, etc.) found to be associated RSB among women crack/cocaine users indicate a failure to attain the societal sex-typed normative standards and may increase women's sensitivity to social rejection which in turn represents a risk factor for engagement in RSB.
To test these notions, we recruited 211 primary crack/ cocaine users from a low-income, high-risk area of Washington, D.C. We assessed perceived social rejection following a laboratory procedure specifically designed to induce the experience of social rejection (Williams and Jarvis 2006) and tested the relationship between gender and self-reported RSB (number of sexual partners in the last year as well as frequency of condom use) as well as the degree to which perceived social rejection moderated this relationship. We hypothesized that among women, heightened experience of social rejection would be related to higher rates of risky sexual behavior. Furthermore, we expected perceived social rejection to be unrelated to male RSB.
Method

Participants and Setting
Participants were recruited from a residential substance use treatment facility in an area of Washington D.C. at high risk for HIV/AIDS over a period of several years. Upon entry into the facility, all patients were administered a structured interview assessing sociodemographic variables, Axis I and Axis II psychopathology (Structured Clinical Interview for DSM-IV), as well as the history and pattern of drug use. We assessed the frequency of substance use through a standard drug use questionnaire modeled after the Drug History Questionnaire (Sobell et al. 1995) targeting past 12 months use. Response options were: 0 (never), 1 (one time), 2 (monthly or less), 3 (two to four times a month), 4 (two to three times a week), and 5 (four or more times a week). Individuals were recruited to participate in the current study if they (1) reported using crack/cocaine two to four times a month at any point in the past 12 months, (2) had no current symptoms of psychosis, and (3) were in their second to seventh day at the treatment facility (to ensure that withdrawal symptoms did not interfere with individuals' ability to complete the study and to control for the effects of time in treatment).
We screened a total of 510 individuals, and of those, 211 met all inclusion criteria. In the recruited sample, 68 % were males and 88 % were African-American, with a mean age of 45 (SD=7.05). In terms of education level, 25 % of the participants did not complete any high school education, 42 % completed high school, and 33 % had some college, technical/business education, or had graduated from college.
The substance abuse treatment facility requires complete abstinence from drugs and alcohol (including the prohibition of any form of agonist treatment such as methadone) with the exception of nicotine and caffeine; patients are tested weekly and any evidence of drug use during treatment is grounds for dismissal from the center. All patients are required to undergo full detoxification and be free of drugs at intake (thereby limiting the likelihood of extreme withdrawal effects during the study period). Patients enter the treatment center either voluntarily or under a pretrial-release-to-treatment program through the District of Columbia Pretrial Services Agency (53.3 % of our participants). This program offers drug offenders who are awaiting trial the option to receive substance abuse treatment as a way to ensure appearance in court, provide community safety, and address an underlying cause of recidivism. Patients are contracted to a specific length of stay upon entry into the treatment center. For the current sample, contract lengths included 30 days (41.4 %), 60 days (29.7 %), 90 days (6.3 %), or 180 days (22.6 %).
Procedures and Measures
Patients who were eligible for the study based on the initial screening were invited to participate in a study examining factors related to risky drug use and sexual behavior. They were told that they would be compensated $25 in grocery store gift cards for their time. Interested participants were given a more detailed explanation of the procedure and asked to provide written informed consent. All participants underwent a single assessment session that took place during individuals' free time at the treatment facility. All participants were assessed individually in a private room. They completed a procedure designed to induce social rejection, completed measures of experienced social rejection, and self-reported RSB as detailed below.
RSB Participants completed a modified version of the sexual behavior subscale of the HIV Risk-Behavior Scale (Darke et al. 1991 ). The scale is a self-report measure consisting of five items pertaining to the number of sexual partners as well as condom use. Two questions assessed the number of penetrative and oral sex partners. Specifically, participants were asked to report the number of partners (including regular, casual, and commercial partners) with whom they had had penetrative sex in the past 12 months. The same question was asked separately in regard to oral sex. Response options included: 0 (none), 1 (one), 2 (two), 3 (three to five), 4 (six to ten), and 5 (more than ten people). Three additional questions assessed condom use separately for regular, casual, and commercial partners. Participants reported the number of times a condom was used when having sex with regular, casual, and commercial partners respectively on a scale where response options included 0 (no sexual partners), 1 (every time), 2 (often), 3 (sometimes), 4 (rarely), and 5 (never). To obtain participants' score for the number of sexual partners, we added the corresponding scores reported on the two items regarding the number of partners with whom participants had penetrative and oral sex in the last year (Darke et al. 1991) . Similarly, the score for condom use was obtained by adding the scores corresponding to the three items assessing frequency of condom use with regular, casual, and commercial partners, respectively. The questionnaire is designed such that higher scores represent higher risk for HIV infection through sexual behavior.
Induction of Social Rejection Participants completed a computerized behavioral task called Cyberball (Williams and Jarvis 2006) designed to induce the experience of social rejection. The game is a virtual ball-toss game, and it is a widely used paradigm to study the effects of ostracism, social exclusion, or rejection (Williams et al. 2000; Williams 2001; Williams et al. 2002) . In this task, participants were led to believe that they were playing a ball toss online (the game has the appearance of an internet browser) with two other players. In actuality, the participants played alone. Participants were told they could throw the ball to whomever they wished and they believed that the other "players" could do so as well. After the task was explained, participants were allowed to familiarize themselves with the task by playing for a minute. The experience of social rejection is introduced after this familiarization phase. Specifically, participants received three throws at the beginning of the game, after which the other players stopped throwing to the participant. The program ended after 30 throws and the participant was prompted to continue with a questionnaire designed to assess the subjective experience of rejection.
Subjective Experience of Rejection To assess participants' subjective experience of rejection following the Cyberball game, they were asked to complete the Need-Threat Questionnaire (Williams et al. 2000; Jamieson et al. 2010; Williams 2009 ). The questionnaire is a self-report measure consisting of 12 items assessing the extent to which participants experienced rejection as a result of playing the Cyberball game. Participants were presented with 12 statements (e.g., During the Cyberball, "I felt disconnected," "I felt rejected") and asked to rate how much each statement applied to them on a five-point scale ranging from 1 (not at all) to 5 (extremely). Higher scores indicate stronger subjective experience of social rejection. The questionnaire had strong internal consistency (α=.87). We therefore averaged the responses to the 12 individual items into one score representing participants' subjective experience of social rejection.
Following the completion of the study, participants were debriefed. The gift cards earned for participation in the study were mailed to them upon treatment termination to an address that they had provided when they consented to participate in the study.
Results
We conducted a preliminary analysis to test the effect of gender on sociodemographic variables and psychopathology relevant to our outcome. There were no significant gender differences on any relevant sociodemographic variable. Furthermore, substance use did not significantly vary as a function of gender. However, there were significant gender differences on several Axis I and Axis II psychopathology. Specifically, compared to men, women were more frequently diagnosed with major depressive disorder (MDD) (20 vs. 36 %, X 2 (1)=5.61, p=.01), generalized anxiety disorder (GAD) (7 vs. 14 %, X 2 (2)=7.22, p=.02), and borderline personality disorder (BPD) (22 vs. 40 %, X 2 (2)=9.22, p=.01). By contrast, men were more frequently diagnosed with antisocial personality disorder than women (32 vs. 11 %, X 2 (2)=10.44, p<.01). However, there was no effect of psychopathology (ts<1 for MDD, GAD, BPD, and APD) or of the interaction between gender and psychopathology (ts<1) on the number of sexual partners or condom use.
Therefore, psychopathology will not be included in any further analyses.
To test our hypothesis of interest, we conducted two separate multiple regression analyses where the number of sexual partners and frequency of condom use respectively were regressed on experienced social rejection (centered), gender, and their product (representing the interaction term) (Aiken and West 1991) . The descriptive statistics for the number of partners, condom use, and experienced social rejection are presented separately for each gender in Table 1.  Table 2 presents the zero-order correlations between the variables separately by gender.
Number of Sexual Partners Due to the fact that this type of measure is typically not normally distributed, we first assessed the skewness of the data. The number of partners was only moderately skewed (.46), whereas condom use was positively skewed (.90). We therefore log transformed the data to normalize the distribution and ran the analysis on the transformed scores.
Regarding the number of sexual partners, the analysis revealed that the overall model including gender, experienced social rejection (centered), and their interaction term significantly predicted the number of sexual partners (R 2 =.03, F(3, 207)=2.24, p<.05). The regression coefficients are presented in Table 3 . There was no main effect of gender and experienced social rejection on the number of partners. However, a significant interaction between the two predictors emerged (B=.13, t(207)=1.19, p<.05). To further examine this interaction, we conducted a simple slope analysis for each gender group. As depicted in Fig. 1 , for females, subjective experience of rejection was positively related to the number of sexual partners (B=.20, t(207)= 2.32, p<.05). By contrast, experienced social rejection was not significantly related to the number of sexual partners for males (B=.07, t(207)=1.08, p=.27).
1
Frequency of Condom Use The second multiple regression analysis was conducted to predict participants' self-reported frequency of condom use across regular, commercial, and casual partners. Specifically, frequency of condom use was regressed on gender, subjective experience of social rejection (centered) and their product (interaction term). Unlike 1 We also ran the analysis controlling for MDD, GAD, BPD, and APD, which showed significant gender effects to explore the possibility that they may reduce the residual effects. The model containing these variables did not significantly predict our variables of interest anymore (F<1). This is probably due to the fact that psychopathology was not related to the outcome. Furthermore, the effect of the interaction between gender and perceived social rejection on the number of partners remained significant in predicting the number of sexual partners (B=.14, t(179)=1.63, p<.05), as did the simple effects for females (B=.19, t(179)=1.98, p<.05), but not for male participants (B=.05, t(179)<1).
in the case of number of partners, our model did not significantly predict frequency of condom use (R 2 =.006, F(3, 207)=.42, p=.73).
2 The regression coefficients are presented in Table 4 .
Discussion and Implications
The current study represents an attempt to identify critical social/contextual factors that may be related to female crack/cocaine users' vulnerability for engagement in RSB and therefore for HIV infection. Specifically, we explored the extent to which the subjective experience of social exclusion may represent a risk factor for engagement in RSB (number of sexual partners in the last year as well as frequency of condom use) among women. The results showed that experiencing social rejection interacted with gender in predicting engagement in RSB among 211 crack/cocaine users in treatment. More specifically, experiencing social rejection following a laboratory ostracism paradigm predicted the number of self-reported sexual partners (both oral and penetrative sexual behavior) among women, but not among men. In other words, heightened subjective experience of social rejection was related to a higher number of sexual partners for female, but not for male crack/cocaine users. It is notable that our model (i.e., experienced social rejection, gender, and their interaction) was not related to condom use. Methodological as well as theoretical reasons may account for our failure to find a relationship between our predictors and condom use. Participants' scores for condom use indicate very little variance in self-reported condom use suggesting that the frequency of condom use in this particular high-risk sample may be generally very low. Our measure might have been insufficiently sensitive to capture individual variance which might have in turn contributed to our failure to find a significant relationship. On the other hand, at a conceptual level, risky sexual behavior is a very complex behavior that may encompass different dimensions and specific behaviors (i.e., number and type of sexual partners, condom use) which may or may not be present simultaneously and which may be facilitated by different factors. Due to the importance of communion and intimacy emphasized by female gender role, the experience of rejection seems particularly relevant for the number of partners with whom women may engage in sexual relationships, rather than for their use of condoms.
Although the cross-sectional nature of the current study limits our ability to draw a definitive conclusion about the nature of the relationships found, the results are notable as they replicate previous findings linking social exclusion to negative outcomes, particularly among socially disadvantaged women, and extend them to a problem of major public health concern. Indeed, previous research has observed antisocial responses to exclusion including increased aggressiveness (e.g., Twenge et al. 2001; Catanese and Tice 2005) , self-defeating and self-destructive behavior (Twenge et al. 2003) , as well as less consistent HIV prevention efforts (Paprocki et al. 2008) , and problematic intimate relationships (Downey et al. 1998; Purdie and Downey 2000) .
One possible explanation for such findings comes from both field and laboratory studies showing that being sensitive to rejection and therefore more likely to experience rejection more negatively is related to impairments in executive functioning, self-control, and self-regulation (Baumeister et al. 2002, 2005) and therefore to higher susceptibility to selfdefeating and self-destructive behavior (Ayduk et al. 2008) . It is thus possible that experiencing social rejection may impair individual's ability for self-control and result in higher risk taking propensity which may in turn result in increased vulnerability for RSB in general. Another possibility that may explain women's vulnerability to RSB in relation to social rejection is suggested by the research showing that experiencing social exclusion motivates strategic behavior aimed at interpersonal reconnection. Indeed, the mere threat of social rejection has been found to result in more cooperation (Ouwerkerk et al. 2005) , increased conformity as a means to improve one's inclusionary status , a higher tendency to imitate others in order to be liked and accepted (Lakin and Chartrand 2005) , and increased willingness to do things that contravene one's values in the hope of preserving a relationship (Purdie and Downey 2000) .
To the extent to which RSBs are not only expected, but also sought for in the context of cocaine use (Davey-Rothwell and Latkin 2007; Kopetz et al. 2010; Rhodes 1996) , it is possible that fear and/or experience of social rejection may increase the women's likelihood of engagement in such behavior as a means to attain the intimacy and communion prescribed by the gender roles and therefore to fulfill their need for belonging. Each of these possibilities should be explored more systematically in future research designed to allow causal conclusions regarding the association between social rejection and engagement in RSB and to understand the mechanisms underlying it.
Limitations, Future Directions, and Implications Our study represents a preliminary attempt to address a problem of high public concern, engagement in RSB in the context of drug use, from a theoretical perspective that allows us to identify critical factors that may enhance individuals' vulnerability for such practices and to study them systematically. However, there are several limitations that must be acknowledged and addressed in future research. Probably, the most important limitation refers to the crosssectional nature of our study which hinders our ability to draw any conclusions about the causal relationship between social exclusion and engagement in risk taking. There are strong theoretical reasons and extensive empirical evidence suggesting that the extent to which individuals are vulnerable to and experience social rejection may increase the likelihood of engaging in RSB. However, future research should address this possibility in a manner that allows clear conclusions about the causality of this relationship and that offers insights into the mechanisms that may underlie it.
Another limitation is related to the assessment battery which relied exclusively on retrospective self-reports of sexual behavior. Although participants' ability to accurately report their past sexual behaviors may be questionable, there is little reason to suspect that biases and inaccuracies in their self-report would systematically impact their reports in a manner that would threaten the internal validity of the current study. However, such biases and inaccuracies might have introduced substantial random error in our measure and might have therefore contributed to the small effect size observed. Future studies would therefore benefit greatly from using prospective designs or laboratory measures of risk taking to address such limitation.
Third, our sample consists to a large extent of drug users attending substance use treatment as a pre-trial requirement which may limit the generalizability of the study. Future research should attempt to replicate the current findings on a more heterogeneous sample of drug users.
Finally, there are some theoretical limitations that are worth of attention. Although there are strong theoretical and empirical reasons to believe that social rejection is related to one's likelihood to engage in potentially harmful behaviors (such as RSB), there are also reasons to believe that this may not be the case across all individuals. It is possible that this relationship would be particularly strong among women who believe that they deviate from social norms, especially gender roles emphasizing intimacy and communion (Josephs et al. 1992; Wood et al. 1997 ) compared to women who do not hold such perceptions. Identifying individual vulnerabilities is therefore of great theoretical and practical public health relevance and should represent a priority in future research. In closing, experts worldwide have noted the importance of considering RSB associated with cocaine use in the light of broader social variables that drive the behavior of men and women. However, there are very few attempts to address these issues from a theoretical perspective that would allow a systematic investigation of such variables and of the manner in which they increase individuals' vulnerability for HIV risk behavior. This is unfortunate because our limited understanding of the specific mechanisms through which various distal factors affect individuals' tendency to engage in such behaviors might be one reason why the impact of empirical research on HIV prevention programs has remained relatively limited, with much of the existing interventions failing to demonstrate HIV risk behavior change. The current study is small in scope, but it takes a step forward and proposes a personality and social psychology perspective to identify critical social factors and to investigate their relation to individuals' engagement in RSB in the context of cocaine use. The results suggest that experiencing social exclusion may be an important risk factor for such behavior and that women are particularly vulnerable. Furthermore, the current findings speak to the importance of incorporating enhancement of social support in prevention and treatment efforts for crack/cocaine abuse particularly for women. As this line of research moves forward with more sophisticated tools and in-depth batteries, it should provide important empirical support to inform the development of targeted prevention strategies to reduce HIV infection disparities.
